General Experimental Procedures

General Procedure A. Synthesis of aryl diazoacetates by Fischer esterification and diazo transfer.
To a solution of the aryl acetic acid (12.0 mmol, 1.00 equiv) in methanol (60 mL) was added thionyl chloride (2.63 mL, 36.0 mmol, 3.00 equiv). The solution was heated to reflux. Upon completion (as determined by TLC analysis), the solution was concentrated in vacuo and the crude residue was used without further purification.
To a flame-dried round-bottom flask with a magnetic stir bar were added the aryl acetic acid ester (12.0 mmol, 1.00 equiv), p-ABSA (3.46 g, 14.4 mmol, 1.20 equiv), and dry acetonitrile (50 mL). The solution was stirred under nitrogen and cooled to 0 °C using an ice water bath. DBU (1.97 mL, 13.2 mmol, 1.10 equiv) was added by syringe rapidly in one portion, and the reaction mixture was allowed to warm to 23 °C and stir overnight. Upon completion (as determined by TLC analysis) or after 24 hours, whichever came first, the reaction mixture was quenched with saturated aqueous ammonium chloride (50 mL) and extracted with ether (3 x 50 mL). The combined organic layers were washed with brine (1 x 100 mL), dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo. The crude residue was purified by silica gel column chromatography using a mixture of hexanes and ethyl acetate as eluent. The aryl diazoacetates were obtained in 23-70% yield over two steps.
General Procedure B. Synthesis of aryl diazoacetates by Steglich esterification and diazo transfer.
To a flame-dried round-bottom flask with a magnetic stir bar were added the aryl acetic acid (12.0 mmol, 1.00 equiv) and dry dichloromethane (13 mL). The solution was stirred under nitrogen while DMAP (approx. 50 mg) and the alcohol (12.0 mmol, 1.00 equiv) were added. The solution was cooled to 0 °C using an ice water bath and DCC (2.72 g, 13.2 mmol, 1.10 equiv) was added. The mixture was allowed to stir for five minutes at 0 °C, and then the ice water bath was removed and the mixture was allowed to warm to 23 °C. Upon completion (as determined by TLC analysis), the heterogeneous mixture was filtered through Celite, rinsing with dichloromethane (20 mL). The filtrate was concentrated, suspended in dichloromethane, and filtered through Celite, washing with dichloromethane (20 mL). The filtrate was washed with 0.5 M aqueous hydrochloric acid (2 x 50 mL) and saturated aqueous sodium bicarbonate (1 x 50 mL), dried over anhydrous magnesium sulfate, filtered, and concentrated in vacuo. The crude residue To a flame-dried round-bottom flask with a magnetic stir bar were added the aryl acetic acid ester (10.0 mmol, 1.00 equiv), p-ABSA (2.88 g, 12.0 mmol, 1.20 equiv), and dry acetonitrile (35 mL). The solution was stirred under nitrogen and cooled to 0 °C using an ice water bath. DBU (1.65 mL, 11.0 mmol, 1.10 equiv) was added by syringe rapidly in one portion, and the reaction mixture was allowed to warm to 23 °C and stir overnight. Upon completion (as determined by TLC analysis) or after 24 hours, whichever came first, the reaction mixture was quenched with saturated aqueous ammonium chloride (50 mL) and extracted with ether (3 x 50 mL). The combined organic layers were washed with brine (1 x 100 mL), dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo. The crude residue was purified by silica gel column chromatography using a mixture of hexanes and ethyl acetate as eluent. The aryl diazoacetates were obtained in 12-50% yield over two steps.
General Procedure C. Optimization of the diazo oxidation reaction.
To an oven-dried 1-dram vial equipped with a magnetic stir bar were added methyl 2-diazo-2-(4-methoxyphenyl)acetate (2, 21 mg, 0.10 mmol, 1.00 equiv), the appropriate oxidant (see Table 1 , 0.20 mmol, 2.00 equiv), and the appropriate solvent (0.5 mL or 0.25 mL, see Table 1 ). The vial was sealed with a Teflon-lined plastic cap and placed in a metal heating block at the appropriate temperature (see Table 1 ). Upon completion (as determined by TLC analysis) or after 72 hours, whichever came first, the solution was allowed to cool to room temperature and the mixture was loaded directly onto a silica gel column, eluting with a mixture of hexanes and ethyl acetate.
General Procedure D. Oxidation of diazo compounds.
To an oven-dried 1-dram vial equipped with a magnetic stir bar were added the appropriate diazo compound (0.40 mmol, 1.00 equiv) and anhydrous DMSO (0.5 mL).
The vial was sealed with a Teflon-lined plastic cap and placed in a metal heating block at 75 °C. Upon completion (as determined by TLC analysis), the solution was allowed to cool to room temperature and the mixture was loaded directly onto a silica gel column, eluting with a mixture of hexanes and ethyl acetate. 
pyridin-4-ylmethyl 2-diazo-2-(4-methoxyphenyl)acetate (S8):
Diazoacetate S8 was prepared from 4-methoxyphenylacetic acid using General Procedure B. R f = 0. methyl 2-diazo-2-(p-tolyl)acetate (S10): Diazoacetate S10 was prepared from 4-methylphenylacetic acid using General Procedure A. Characterization data match those reported in the literature. 6 ethyl 2-diazo-2-(4-(4-(methylthio)phenoxy)phenyl)acetate (S12): C-O bond formation: To a flame-dried Schlenk tube equipped with a magnetic stir bar were added S11 (1.00 g, 4.11 mmol, 1.00 equiv), 4-(methylmercapto)phenol (866 mg, 6.17 mmol, 1.50 equiv), copper(I) iodide (78 mg, 0.41 mmol, 0.10 equiv), and cesium carbonate (2.68 g, 8.22 mmol, 2.00 equiv). The Schlenk tube was capped with a rubber septum and evacuated and backfilled with nitrogen three times. Dry dioxane (9 mL) was added by syringe. The septum was replaced with a glass stopper and the Schlenk tube O'Connor, Bolgar, and Stoltz Supporting Information was placed in a 90 °C oil bath. Upon completion (as determined by TLC analysis, approx. 24 hours), the contents were diluted with water (100 mL), and extracted with ethyl acetate (3 x 100 mL). The combined organic layers were washed with water (1 x 100 mL) and brine (1 x 100 mL), dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo. The crude residue was purified by silica gel column chromatography (10% ethyl acetate in hexanes) to provide the diaryl ether as a colorless oil (681 mg, 55% yield).
Diazo transfer: To a flame-dried round-bottom flask with a magnetic stir bar were added the diaryl ether (681 mg, 2.25 mmol, 1.00 equiv), p-ABSA (649 mg, 2.70 mmol, 1.20 equiv), and dry acetonitrile (8 mL). The solution was stirred under nitrogen and cooled to 0 °C using an ice water bath. DBU (370 µL, 2.48 mmol, 1.10 equiv) was added by syringe rapidly in one portion, and the reaction mixture was allowed to warm to 23 °C and stir overnight. Upon completion (as determined by TLC analysis, approx. 12 hours), the reaction mixture was quenched with saturated aqueous ammonium chloride (25 mL) and extracted with ether (3 x 25 mL). The combined organic layers were washed with brine (1 x 50 mL), dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo. The crude residue was purified by silica gel column chromatography (5% ethyl acetate in hexanes) to provide diazoacetate S12 as an orange solid (592 mg, 80% yield). R f = 0. 
ethyl 2-diazo-2-(thiophen-2-yl)acetate (S14):
To a flame-dried round-bottom flask with a magnetic stir bar were added ethyl 2-thiopheneacetate (1.50 mL, 10.0 mmol, 1.00 equiv), p-ABSA (2.88 g, 12.0 mmol, 1.20 equiv), and dry acetonitrile (35 mL). The solution was stirred under nitrogen and cooled to 0 °C using an ice water bath. DBU (1.65 mL, 11.0 mmol, 1.10 equiv) was added by syringe rapidly in one portion, and the reaction mixture was allowed to warm to 23 °C and stir overnight. Upon completion (as determined by TLC analysis, approx. 4 hours), the reaction mixture was quenched with saturated aqueous ammonium chloride (100 mL) and extracted with ether (3 x 50 mL). The combined organic layers were washed with brine (1 x 100 mL), dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo. The crude residue was purified by silica gel column chromatography (5% ethyl acetate in hexanes) to provide diazoacetate S14 as a red solid (1.01 g, 52% yield). Characterization data match those reported in the literature. 
O'Connor, Bolgar, and Stoltz Supporting Information
3-diazo-1-methylindolin-2-one (S15):
Diazooxindole S15 was prepared using the procedure of Hu. 8 Characterization data match those reported in the literature.
(diazomethylene)dibenzene (S16):
To vial equipped with a magnetic stir bar were added benzophenone hydrazine (1.00 g, 5.10 mmol, 1.00 equiv), activated manganese(IV) oxide (1.15 g, 13.3 mmol, 2.60 equiv), and chloroform (16 mL). The suspension was stirred at 23 °C. Upon completion (as determined by TLC analysis), the suspension was filtered through Celite, washing with dichloromethane. The filtrate was concentrated, and the resulting purple oil was passed through a plug of basic activated alumina, washing with pentane. The filtrate was concentrated and stored at -20 °C to provide S16 as dark red/purple crystals (585 mg, 59% yield). 
methyl (E)-2-diazo-4-phenylbut-3-enoate (14):
Vinyl diazoacetate 14 was prepared using the procedure of Davies. 9 Characterization data match those reported in the literature.
ethyl 2-diazododecanoate (16):
Alkylation: To a flame-dried round-bottom flask equipped with a magnetic stir bar were added sodium hydride (60% suspension in mineral oil, 600 mg, 15.0 mmol, 1.50 equiv) and dry THF (15 mL). The contents were stirred under nitrogen and cooled to 0 °C using an ice water bath. Ethyl acetoacetate (S17, 1.90 mL, 15.0 mmol, 1.50 equiv) was added dropwise by syringe, and the suspension was allowed to warm to 23 °C and stir for 10 O'Connor, Bolgar, and Stoltz Supporting Information minutes. n-Decyl iodide (2.13 mL, 10.0 mmol, 1.00 equiv) was added dropwise by syringe, and the suspension heated to reflux overnight. Upon completion (as determined by TLC analysis), the reaction mixture was quenched with saturated aqueous ammonium chloride (100 mL) and extracted with dichloromethane (3 x 100 mL). The combined organic layers were washed with brine (1 x 100 mL), dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo. The crude residue was purified by silica gel column chromatography (5% ethyl acetate in hexanes) to provide the alkylation product as a colorless oil (2.65 g, 98% yield).
Diazo transfer and deacetylation:
Using a procedure similar to that reported by Wulff. 10 To a flame-dried round-bottom flask with a magnetic stir bar were added the alkylation product of the previous step (1.00 g, 3.70 mmol, 1.00 equiv), p-ABSA (1.33 g, 5.55 mmol, 1.50 equiv), and dry acetonitrile (8 mL). The solution was stirred under nitrogen and cooled to 0 °C using an ice water bath. DBU (1.66 mL, 11.1 mmol, 3.00 equiv) was added by syringe rapidly in one portion, and the reaction mixture was allowed to warm to 23 °C. Upon completion (as determined by TLC analysis, approx. 3 hours), the reaction mixture was quenched with 1 M aqueous hydrochloric acid (50 mL) and extracted with hexanes (3 x 50 mL). The combined organic layers were washed with saturated aqueous sodium bicarbonate (1 x 50 mL) and brine (1 x 50 mL), dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo. The crude residue was purified by silica gel column chromatography (3% ethyl acetate in hexanes) to provide diazoacetate 16 as a yellow oil (838 mg, 89% yield, 87% yield over two steps). R f = 0. 
